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Abstract— In this article, effect of the dyeing and mechanical properties were investigated on the polyester
ultramicro fiber(UMF) and knitted fabric varying fiber fineness(0.01d and 0.05d). By a treatment with NaOH
solution, sea-ingredient was removed and polyester micro-fiber was revealed. The dyeing, build-up and fastness
properties of the fiber and fabrics were observed. We used C.I. Disperse Red 60 and Blue 56 for dyeing property
and eight Lumacron dyes for build-up property and colorfastness. At low temperature dyeing(100C), the dyeing
rate of 0.01d-polyester UMF increased more than that of 0.05d-polyester UMF with Disperse Red 60 and Blue 56
whereas dyeing rate of 0.05d-polyester UMF were increased more than that of 0.01d-polyester UMF at high
temperature(120C), The colorfastnesses of the 0.05d-fiber knitted fabric such as washing, rubbing and light was
higher than those of the 0.01d-fiber knitted fabric.
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0.01d EC/UIAHZ =2AH 32 My

g E B2 489 &L 87354 Hof build-up
Aol & dag Agsor Frbd. ofFt Y ¥
A8 A2 ste Mg AF=st g9 ARl
)5t Wotzlw, ol FM F Mg FA oA Fof
Ae 942 &) A4 Wil dd g8 A& B
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"ot o] @ oo L F& YAEE HFY
TEY AE, FAEEY 35 12, il 9%
d 9489 ¢ A48 224 2 5ol U
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(PZLFAAN A= 75d/166l(169%3, monodenier
0.01d)9} 130d/48£il(36 £3, monodenier 0.05d) F
£0)(Yu PET)/(@22 #3914 PET) BE 449
Zalo|2H 2 FEAHROJELD S} 001d L 0.05d F
F9 HAES ALt o] AEE BAYE
£ 1 g/L¥} ZA(monogen, AY5AA) 1 g/LY
FEHof A 80T, 20827 FAstA Gt
g} G0 AL 001d HHEL2 Tube Knitting7](24
Gauge, 374 3 inch)2 AHEH(ZFAAF 75d/16f +
A2 AF 30d/12f, H&L 714 : 28.6) Ao, 0.05d
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001d ¢ 005d 23A RS 2%Y 2498,
Z C. L. Disperse Blue 563} C. I. Disperse Red 60
= AH&38te] 10T 120TCol A 239 Azt 4
Stof qAE- TS doth AP AHET 24
A& 33+ x & Table 19 et gt 27| 4
2 LN EA/OMNEAUESE &5 8&Y pH 5.0
2 fHA89 Disperse Red 609 %9+ 033g/L,
Disperse Blue 56 §&& 0.18g/LY %7] 48 &
T2 100012 gMsgct 48 & 100% DMF £
Ho wE 2Esto] HMYFHOR FAFS A
Abst ot

Build-upA-2 0.01d¢} 0.05d2 A#E HEE|
tste] 3£ 2IAAE EAHE E(Red, Blue, Yellow
SERD)E 3, 5, 7, 10% owf.8 =2 FM3go
o, 2 A A BATYE, Black SE3GY ¢+ 5,
10, 15, 20% owf9 ==& gAsgict 4L2 o}
N EAL/ O EANER #F8H s pH 508 &
A 3ted 20:19 £H]2 GAE AT G2 50T A
1087E, 90T A 4087 120C2 ¢&£3% & 408
7t FAAF|I L thA] 2087 80CE WZhsta G4
stgith @A = 80T Al 4027 &4AH st
AR Ao 2= Sunmorl RC-110(Nicca Korea#])
& Agstel 5g/Lo) $E2 A3l

Table 1. Disperse dyes used in this study
C. L Disperse Blue 56 C. L. Disperse Red 60

OH O  NH,

0 NH,
= = o}
O OO
/ -
O OH

NH, ©  NH,

23 HEE AH

231 gu

N, ohz, 4% A =E A"ty 98t 50T
oA 1087k, 90T A 4087 120CE 523 &
4087 FAAZIAL A 2087 80TCR WZsto
AMEATE. N F 80T A 4087 SANH 3t
Fct. FEAY Yo 2= Sunmorl RC-110(Nicca Korea
Aye A&sta 5g/L9 w2 A s

AT AYE 37| 9ste] 0019 0.05d2 A H
H HAYE Wt 8FY 2FAAE ZAERE
3% owf9 FER AAFYTH 23S BAY
29 Yellow SERD, Yellow-Brown SERD, Scarlet
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SERD, Rubine SERD, Red SERD, Blue SERD,
Navy SERD % Black SE3G(¢]4 8%, Lumacron
Series Dyes, M. Dohman Korea)& Ar8-3t4th &
o 272 Buldupd 2% 2A% stk

232 &M

A48 234 448 %544 Macbeth Color
eye 3100, USA)E |83t Des F4, 10°A ofe] A
CIELAB ®#47 9 MA(IE.)E ZAsgct £

BodAE S S43 2RI AFEKS)E OF
9] Kubelka-Munk 4]& o] &3t¢ L3t}
K__(1=R*
S 2R
Where, K : absorption coefficient, S : scattering
coefficient, R : reflectance

233 AZE Al

Aghge AgL: 44 A= disted KSK
0430(A-2) ol gAstd AXsgoeH, CEAHE
€ YE ol v (multifiber)E A3t AHAA g
L KS K 06508 9] 9A35t crock meterl-& Ab
435t d3AZEE  Fade-O-Meter(Hanwon,
Korea)& At&38to] AA=FYYPL2 2047 F£
Apste] Mgk AE ., B JIS L 080490 93t Grey
scale®] Mo W3} Ao vjazly 1 AYEE
B 7bshelet.

24 KES &%

0.01d%} 0.05d 2=A] HAZ st & F7hof
T3 g3ty EA 2 AYEAN 2 FIEAL KES
(Kawabata Evaluation System) FB #| &% 2 £ €

Fiol 489 988 Bhie Aee g
=3 B9 B4L 293 W AD/E 243
Atk

3. Znt Y ;E

31 GMEE

Fig. 12 0.01d ¥ 0.05d¢] 2=A] 48& Disperse
Red 60 §&=2, Fig. 2= Disperse Blue 56 &2
100C 2 120ColH AT GAS=THL b
Ao|t}. 0.01d ¥ 0.05d& == NaOH 7% A st
AL o ZFBo] 30%Q, & 224 He2 ¢
#d Zojtt 100CTqA AAg H*E 0.05dE o}
001de) 234 447 ¢ HE $E2 Fawr,
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Fig. 1. Dyeing rate of Disperse Red 60 on polyester

ultramicro fibers.
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Fig. 2. Dyeing rate of Disperse Blue 56 on polyester
ultramicro fibers.



0.01d EZCINAHZ 23N 872 FML L A8ty L5 13

wree] 10T A @ME AL 005d 23
449 GU4E7 o wad deht ok AL
¢l 100CHHE 0.05dRthe 001d9 48 277
Aok WY Fako] ATHOR BeA L v
of, 20THA FA5A Hu 100CAH Fashe
Aoun 42 B49 BEAo AAN gRHL:
CERIDIIE VS |

3.2 Build-upM

Fig. 32 PET 234 #3&& 2SAAE 24
8 3%, £ Yellow SERD, Red SERD ¥ Blue
SERDS.2 Z+Z+ 3%, 5%, 7% 9 10% owf. =&
dMste] g8 9 Buildupid& Total K/SE UErWH
Aoltt. 0.01de] & AHEH, Red FEZ HY
3t Aot d89 owf BE7 Z748tE e E Total
K59 o]zt gl WHd o, Bluedt Yellow ¢&9

B¥e 9489 =7 $7199) wek Total K/S7h

Z7kett. 005d9) A $E 3% AR 2R 989
=7t F7hel wet Total K/Sghol F7h3tat.
E 001d2che 005d9 234 HFE9Y Total
K/S3kol o &A vebyoh

Fig. 4= 0.01d 2 005d 224 B Ed g3t 2
g BEAYE Black &89 Build-upAd g Y
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80 |
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Fig. 3. Relationship between dye concentration and

total K/S values in polyester ultramicro knitted fabrics.
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Fig. 4. Relationship between dye concentration and
total K/S values in polyester uliramicro knitted fabrics.

W Aolth. 42 527} Z7hste) wet Total K/S7H
Z7%to)l we Black@ 29 Build-upiol &4:3}
. 001d 234 HYEHRTHE 005d9] 234 #
A9 Total K/57h B &4 Ut Ao Kol
AHstEel Eudol Yol dzeFo] Z7sy
0.01dEt} 0.05d9 A7 A=7F ¢ Fof EHUE
Ao 719187] YR 001d 234 HYERTGE
0.05d =4 HAEC Buildupiol £ AoE
Q7+l A,

33 HAEE

AT APL 0.01d9} 0.05d & 29 ZFoAH
2 234 BAEL 839 2TANE BUYRE
AN T A, otd 2 9% A= A A
g9 7% multifiberd ¢ A=o] @& B}, up
o L A/% vt 02 Y29 Yt 4P
HE Mo H7stg . Table 2= 0.01d 2 0.05d
o E2HE 234 HAEY gAY 2
THE el Zo|t} 001d ZdAH2 254 H
AE2 006d 20t fgASE 539 0565 3=
3 Yebgr. o)k 005d2th 001d9 234 #
AEol #7|17F § 7h50] EHAO] Yol &7t
AFE 3 A= F7bo] BotA 27 ¥4 =7} o
2oy 429 g2 2% dEt £ dfEg ®
o] doji}7] wjEojeta FztArt

Table 3& 2% 9] ZAHE 234 HAE
g3t AAFEE Ygd Aot 289 FE B
F SEAR e AnA A g $4 gAY
Bl oo 001d7F 0.05dEth tEAFE 530 05
7 AL A e o A=Y 2L 2
2 001de 2IFA HAEC] 0.05d 2FA4] W E
2ot BWzo] A wpae o3 dro gzl
go3|2)7] fEo2 HyZHT.
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Table 2. Wash fastness for disperse dyes on 0.01d and 0.05d polyester ultramicro knitted fabrics

Stainnig on adjacent fabric

Fiber Disperse dye Wool Polyester Nylon Acetate AE b
0.01d Yellow 34 4-5 3 3 2.82
Yellow-Brown 4 4 3-4 34 427

Rubine 4 4 2-3 3-4 261

Scarlet 3-4 4 2-3 3 1.72

Red 45 4-5 2-3 3 5.83

Blue 4 34 2-3 3-4 352

Navy 4-5 4 34 4 3.54

Black 3-4 3-4 2-3 3 249

0.05d Yellow 4 5 3-4 34 2.68
Yellow-Brown 4-5 4-5 4 4 3.30

Rubine 4-5 4-5 3 4 1.64

Scarlet 4 45 23 34 135

Red 4-5 4-5 4 34 311

Blue 4-5 4 3 3-4 329

Navy 4-5 4-5 3 4-5 224

Black 3-4 3-4 2-3 3-4 1.46

Staining indicates the degree of staining for four kinds of fabrics in multifiber(staining test fabric).
AE 4 indicates the color difference in before and after washing.

Table 4. Light fastness for disperse dyes on polyester

. Rubbi '
Table 3. Rubbing fastness for disperse dyes on Ulramicro knitied fabrics

polyester ultramicro knitted fabrics

0.01d 0.05d 0.01d 0.05d
Dye Dye Grade — \p Grade E
Dry Wet Dry Wet (grey scale) ® (orey scale) 2
Yellow 34 34 4 4 Yellow 34 343 4 1.64
Yellow Yellow
Brown 4 34 45 4 Brown 3 6.01 34 427
Rubine 2-3 1-2 3 2 Rubine 2-3 8.66 3 6.39
Scarlet 23 2 - 34 23 Scarlet 2-3 7.23 3-4 246
Red 2-3 2 34 23 Red 3 4.67 34 2.88
Blue 2-3 1-2 34 23 Blue 2 1191 3 8.04
Navy 2-3 2 3 23 Navy 2 12.29 3-4 5.02
Black 34 3 4 3-4 Black 2 7.55 34 5.03
Table 5. Shearing, bending and surface properties by KES-FB system
Shearing Shearing Bending Bending
Fiber modulus, G hystere31s2HGS modulus, B hysteresis, 2HB Su}\;ﬁe
(gf/cm dgree) 2HG (gf/cm) (of/cm) (gfcm®/cm) (gfcm/cm)
0.01d 2.93 6.38 482 0.016 0.042 0.345
0.05d 1.99 5.36 4.05 0.018 0.025 0.391
Table 4= 0.01d ¥ 0.05d ZgJAHE 2IA 34 gstx MA
pAR=] 5k B ol QI3 =2
“E—]E(’ﬂ EH?J’ v:J‘E-i—J ;_IOZ_:]:E]EE L"E]'%—E Table S—EKES—E-Q—% %Eﬂ ;ﬂ]a., %L@ ‘;‘l E‘-Eﬂ
olth. ARAYE £8 A, HLANES BB 20 Ly o AT 39 W B 2 2
A& 001d7F 0.05d Bt A e 539 058 A= 7} 0.01d 224 HAERTH0.05d 22 A HAEo]
A e Y #2498 BE A E AR Yept, o] AL 4
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Table 6. Hand value by KES-FB system measurement
HV. 10 : strong H.V. 1 : weak
KOSHI NUMERI FUKURAMI
(Stiffness) (Smoothness) (Fullness & softness)
0.01d 5.27 7.98 10.32
0.05d 475 7.99 11.53
KOSHI : Stiffness(A feeling related with bending stiffness)
NUMERI : Smoothness(A mixed feeling come from smooth, limber and soft feeling)
UKURAMI : Fullness and softness
- - x =%
9 249 Zo)¢t 001de] 7|22 A o] Fo] HnEd

A7) ghot, THelo] Aol e FHEHR Fe AL
2 Q79 T} Table 6& PET 224 #2 &9 Hand
valuegk Lhehdl Eolch. KOSHIZ A #1542 NUMER],
FUKURAMI Z E3 0.05d9] o] 234 &4 u
Bk o E3t 499 239 Fojet001de] 7|
2279 §Y0| HoiAA ot Bede] HH o Ay
2 g4EA Fe AL AZET.

4.4 B

[=

HEt o2 259 BedadE 234 4REE
duo} 001d, 0059 2% BAGEe] Hstl @
44 U BAGE 85 dstel A=, o § 9%
AYES 2ASG00 KES 248 Fo A%, 29
2 B 548 245 en 22 AEL AT

1 Eejoj282 234 A4 259 BAEE B
= 100Col A& 0.01d7} 0.05d Roh gMAo] &
A UErg AT, 120Co e 0.05d9] @GR4 ol
001d ¥t} £A4 uvgyich 2832 0.05d¢ H3F
2] 0.01do] Hl3te] AR BRSEK/S)7H £
U, B8 48 527 27Hee) g Total
K5 R= 274519,

2 A% RS9 o3 AdE, 9% AdE =%
0.01d7} 0.05d Bt} AZE S50 058 A= &
A erte.

o2 yehired, JAL 449 279 Fo|s
001de] 7|2 2 A9 2ol i x| g}, o]
Y4 E A ¢ A2 AZ-8 o KOSHL NUMER],
FUKURAMIE § 9314 tebitt.

aAle| 2

TE 20049 F71AH Zle MY A4
o, o FAEHYH.
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